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SUMKARY

Problem

Adverse physical and psychological health outcomes following disasters

have been widely reported in epidemiologic literature. However, these studies

have primarily examined disasters in the civilian population. Military per-

sonnel are at particular risk of involvement in disasters because of the

hazardous nature of their duty.

Objective

The objective of this study is to assess the impact of disasters (events

involving multiple deaths or injury hospitalizations) on the health status of

Navy personnel by examining the occurrence of medical and psychological

outcomes in the post-disaster period, and to compare them with a group of

patients who were hospitalized for non-disaster related causes, to see what

the effect of the disaster was on the ase group.

Approach

Naval enlisted personnel who were hospitalized survivors of disasters

occurring between 1966 and 1979 were compared with personnel hospitalized for

problems not resulting ftom disasters. Hospitalization, medical board, and

physical evaluation board rates for the post-disaster period were compared

between the two groups. Life table analyses were utilized to compare the time

from disaster to these medical events among cases and controls.

Results

Cases and controls did not differ significantly in their post-disaster

medical event rates and diagnoses. However, it was found that psychiatric

diagnoses occurred earlier in the post-disaster period among cases than among

controls. Additionally, the risk of post-disaster accident-related diagnoses

was significantly elevated in the 17-19 year old group.

Conclusions

This study disclosed that military personnel involved in disasters are

likely to have an administrative outcome and medical course that is similar to

other hospitalized patients. However, by comparison, disaster victims' mental
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health problems are likely to occur following involvement in a disaster and,

for the 17 to 19 year old group, there is an increased possibility of their

being involved in accidents in the future.
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A POST-DISASTER FOLLOW-UP OF HEALTH-RELATED

OUTCOMES IN U.S. NAVY PERSONNEL

The effects of disasters on the victims' physical ail psychological health

are important to investigate because these events commonly affect large num-

bers of people in the world today. Disasters may be due to natural causes

such as weather, or to man-made causes such as the Three-Mile Island nuclear

accidentI . Military personnel are often involved with traumatic events during

wartime, but even during peacetime they are exposed to hazardous situations

which sometimes result in disasters.
2

A disaster is described by Kinston and Rosser as a "situation of massive

collective stress". Examples of disasters that are addressed in the epidemio-

logic literature include natural disasters such as a dam bursting, 3'4'5 a tor-
nado,6 a smog episode,7 floods,8 ,9 ,10,11,12 man-made disasters such as the

Love Canal chemical dumpsite,13 the collapse of a hotel skywalk,14 a night
15 16

club fire, and a ship collision and sinking. Many epidemiologic studies

focus on disasters that affected entire communities or large portions of a

community. In this sense, many disasters in the U.S. Navy can be viewed as

events which affect "whole communities" because ships and military commands

can be thought of as self-contained communities.

Disasters, analogous to other events and situations which involve severe

stress, may be associated with both short- and long-term health consequences

during the post-disaster period. Numerous controlled epidemiologic studies of

both man-made and natural disasters have examined health outcomes among disas-

ter victims. The results of these surveys generally indicate that both types

of disasters are associated with a variety of short- and long-term adverse

health effects. Ciocco and Thompson and Schrenk, Heimann, Clayton, et al. 17

studied victims of the smog episode in Donara, PA (October, 1948) and observed

higher mortality and morbidity rates among the victims during a nine year

follow-up. During the one-year period following the floods in Bristol,
England in 1968, Bennett 9 recorded higher mortality rates, more psychiatric

problems, and hospitrl admissions than among residents of non-flooded areas.

Melick,12 Abrahams, Price, Whitlock, et al. 11 and Price10 also reported

similar results in studies of victims of floods. In a study of victims of the

flood in Wyoming Valley, PA in 1972 resulting from tropical storm Agnes,
8 18

Logue and Janerich, Stark, Greenwald, et al. reported significant increases
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in adverse health outcomes such as severe headaches, bladder trouble,

gastritis, and constipation among flood victims. When considering man-made

disasters, Nailor, Tarlton, and Cassidy1 3 have reported more miscarriages and

birth defects among pregnancies occurring in women residing in the Love Canal

area than would be expected for the general population.

Disasters have also been shown to be associated with post-traumatic stress
1

disorder, bereavement, and other psychological disorders. Bromet et al., in

a survey of mothers of pre-school children within a 16-kilometer radius of the

Three-Mile Island disaster, reported increases in mental health problems over

the study period. Mental disturbances were also found among the Three-Mile
19 20Island population by Wert and Dohrenwend et al. 0

. Following the Coconut

Grove fire in Boston in 1942, Cobb and Lindemann2 1 observed neuropsychiatric

problems among 14 of the 32 survivors, most involving bereavement. In the

aftermath of a tornado in Dallas in 1957, Moore and Friedsam2 2 reported vru-
tional distress among family members surviving the disaster. Among survivors

of the explosion on the Delaware River in 1957, Leopold and Dillon2 3 reported

increasing psychiatric disturbances up to four years after the accident. Other

well-documented disasters demonstrating psychological symptoms in victims in-

clude the Bristol floods of 1968, the flood in Wyoming Valley, PA8 and the

Brisbane floods in Australia.
11

The objective of this study was to assess the impact of disasters on U.S.

Navy personnel surviving these events and to compare their post-disaster ex-

perience with a group of patients who were hospitalized for reasons unrelated

to disasters. The study selected a cohort of Naval personnel hospitalized for

trauma resulting from disasters. These disaster cases were followed during

the post-disaster period to examine whether they experienced more health-rela-

ted outcome events than personnel hospitalized for problems not resulting from

a disaster. Hospitalized controls were selected to determine if the effects

of the disaster event itself, and not the effects of hospitalization, could be

assessed. Computerized records of hospitalizations, medical boards, and phys-

ical evaluation boards were used to compare the two groups.

Methods

It was found that no one list of Naval disasters existed; therefore, indi-

rect means were used to identify them. Disasters were identified by searching

computerized inpatient records using the following criteria: a cluster of
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three or more people who died and/or were hospitalized following traumatic

injury, occurring within three days of each other, at the same location, and

due to an accidental cause, between 1966 an 1979. Disasters were identified

by searching the Naval Health Research Center (NHRC) Health and Service His-

tory and Naval Safety Center (NSC) computerized databases, using the criteria

defined aoove. Data from these two sources were combined, and duplicate

entries or those not having both a name and an accompanying service or social

security number, as well as combat-related hospitalizations, were excluded.

Disasters identified in these initial computer searches were verified using a

sample of U.S. Navy Judge Advocate General Investigations. Of the 64 investi-

gations that could be found for review, all indicated a disaster had taken
place. Deaths were verified by obtaining the death certificates of a sample

of 100 men listed as fatalities and cross-checking within the NHRC and NSC

databases for confirmation.

Because the dependent variables in this study were post-disaster events,

only survivors of the disaster were included in the analysis. Information ob-

tained on the cases included the date and primary through quaternary discharge

diagnoses of all post-disaster hospitalizations, number of days hospitalized,
medical and physical evaluation board information, rate, and pay grade.

The control group consisted of a stratified random sample of 3,534 Navy

enlisted personnel. The random sample was obtained from the NHRC Health and

Service History database. The selection process stratified Navy enlisted per-

sonnel into yearly cohorts and resulted in controls selected with equal proba-

bility during each study year between 1965 and 1979. Eight hundred and twenty

one, or 23% of the 3,534 Navy controls, had at least one hospitalization dur-

ing the study. This subset of Navy enlisted personnel with one or more hospi-

talization was chosen as the control group for the 795 disaster victims who

were initially hospitalized for trauma associated with the disaster incident.

The first hospitalization was used as an index hospitalization and was not

included in estimates of the outcome events measured in this study. Infor-

mation on medical events subsequent to the initial hospitalization was ob-

tained for the controls, using the method described previously for the cases.

Baseline demographic information for cases was compared to that for

controls. For the purpose of this analysis, "disaster" will refer to both
disaster for cases and index hospitalization for controls, where values for

6



both groups are given. Means and rates were calculated for post-disaster

hospitalizations, medical boards, and physical evaluation boards, and the

means were compared between the two groups. Post-disaster diagnoses were

grouped according to major NHRC disease categories. Age-specific incidence
rates per 1,000 strength based on person-years of follow-up, relative risk

estimates, and Miettinen's 95% confidence limits24  were computed for each

major diagnostic category. Life table analyses25 were conducted to examine

the time to response from disaster to the primary health outcome events (hos-
pitalization, medical board, physical evaluation board, and psychiatric hos-

pitalization), and to determine the 1- and 5-year incidence rates of these

cases.

Results

Baseline Data
A final sample of 795 disaster victims and 821 controls was selected for

analysis. The greatest percentage of cases were involved in land non-auto
accidents (45.3%), followed by land-auto (31.2%), sea (15.7%), and air (7.8%).

All cases and 97.9% of controls were male. Baseline demographic information

for cases and controls at the time of disaster is presented in Table 1. The
mean age was 20.1 years for cases and 22.8 years for controls. The average

length of service between Naval enlistment and disaster was 1.5 years for

cases and 3.6 years for controls. The majority of subjects were Caucasians

and unmarried. The average follow-up time in the study was 31 months for

cases and 36 months for controls, which was found to be significantly

different between the two groups (p<.01). For cases, there were a total of
2060.5 person years at risk, whereas for controls there were 2463.2 person

years at risk.

The majority of primary diagnoses for the disaster hospitalizations cases
were trauma-related. In comparison, the primary diagnoses for the index

hospitalization for controls were distributed among such categories as dis-

eases of the respiratory system (19.6%) and trauma (18.5%), diseases of the
digestive system (9.1%), mental disorders (8.6%), infective and parasitic

diseases (7.8%), diseases of the skin and subcutaneous tissue (6.9%), and
diseases of the musculoskeletal system (6.7%). Other diagnostic categories

accounted for 22.8% of the primary diagnoses associated with the index hospi-

talization.
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TABLE I

DISTRIBUTION ON DEMOGAPHIC AND OCCUPATIONAL VARIABLES

Cases Controls

Mean Age 20.1 22.8

Mean Length of Service (Years) 1.5 3.6

% Male 100.0 97.9
% Caucasian 90.0 91.0
% Unmarried 85.0 69.1

Pay Grade

El 21.5% 26.7%
E2 18.9 13.4
E3 33.8 24.2
E4 20.5 14.8
E5 4.7 8.7
E6 0.5 7.2
E7 0.1 3.7
E8 0.0 1.0
E9 0.0 0.4
Total 100.0 100.1

Occupation

Seaman Recruit and Other Ship 58.2% 57.2%
Aviation 21.4 16.6
Administrative/Clerical 5.8 8.8
Other 14.6 17.4
Total 100.0 100.0
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Hospitalization, Medical Board, and Physical Evaluation Board Rates

The numoer and rate of hospitalizations, medical boards, and physical

evaluation boards occurring in the post-disaster period are shown in Table 2.

During the study period subsequent to the disaster hospitalization, cases had

a total of 353 hospitalizations, compared to 373 for controls. For cases, the

mean number of hospitalizations was .44; for controls the mean was .45. The

difference was not found to be statistically significant. Adjusting for fol-

low-up time the hospitalization rate was .014 for cases and .013 for controls.

The total number of medical boards for cases was 125, compared to 132 for

controls. The mean number of medical boards vas not found to be significantly

different between cases and controls. Cases and controls differed

significantly (p=.0 2 ) in their mean number of physical evaluation boards, with

a total of 52 for cases, compared to 79 for controls.

TABLE 2

SUMMAR. OF HOSPITALIZATION, MEDICAL BOARD, AND PHYSICAL
EVALUATION BOARD OUTCOMES FOR CASES AND CONTROLS

Cases Controls

N Mean Rate N Mean Rate
Hospitalizations 353 0 Z 373 U M
Medical Boards 125 0.16 .005 132 0.16 .004
Physical Evaluation 52 0.06 .002 79 0.10 .003

A life table analysis examining the time from disaster to the first subse-

quent hospitalization indicated that among cases there were 238 first hospi-

talizations compared to 235 among controls. The median tLime to the first

hospitalization was 8 years for cases and 8.5 years for controls (see Table

3). The 1-year hospitalization rate for cases was 24%, and the 5-year rate

was 44%, compared to 21% and 40% for the controls, respectively. The overall

survival distributions (time to first hospitalization) were not found to be

significantly different between cases and controls.
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TABLE 3

SUMMARY OF LIFE TABLE ANALYSES

Cases Controls Rank P
First Hospitalization V NW35 u. .

1-year rate 24Z 21%
5-year rate 44% 40%
Median time (years) 8 8.5

Second Hospitalization* N=65 N-86 1.04 .31
T-year rate 5% 4Z
5-year rate 14X 17%

First Psychiatric
Hospitalization* N=39 N=41 0.06 .81

-year rate 3% 3%
5-year rate 10% 7%

First Medical Board* N-88 N=132 7.67 .006
1 -year rate 10% 14%
5-year rate 14% 20%

First Physical
va aton Hoard* N=52 N=79 3.12 .08

1-year rate 4Z 11%
5-year rate 5% 16%

* Median time not reported because event occurred in less than 50% of subjects

The time from disaster to a second hospitalization was also examined in a

life table analysis. There were 65 second hospitalizations among cases and 86

among controls. The 1-year second hospitalization rate was 5% for cases and

the 5-year rate was 14% compared to 4% and 17% for controls, respectively. No

significant difference was found in the overall distribution of second hospi-

talization times between cases and controls. An additional life table analy-

sis was conducted to examine the time from disaster to the first subsequent

hospitalization in which the primary or secondary diagnosis was psychiatric.

This analysis showed 39 hospitalizations for cases and 41 for controls. The

1- and 5-year psychiatric hospitalization rates were 3% and 10% for the cases,

compared to 3% and 7% for controls, respectively: however, the 10-year hospi-

talization rates were similar in both groups (cases=10%, controls=ll%). The
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survival distributions of time from dinaster to the first psychiatric hospi-

talization were significantly different between cases and controls (p<.Ol).

Cases were significantly more likely to be hospitalized with psychiatric

diagnoses at an earlier time interval from disaster than controls.

First medical board and physical evaluation board events after disaster

were also examined using a life table analysis. The analysis of time from

disaster to the first medical board showed 88 first medical boards for cases

and 132 for controls. The I- and 5-year rates were 10% and 14% for cases, and

14% and 20% for the controls, respectively. The survival distributions of

time from disaster to thp first medical board and first physical evaluation

board were not significantly different between cases and controls.

Post-Disaster Hospitalization Rates for Major Diagnostic Categories

Since the number of incident diagnoses within each major diagnostic cate-

gory was small and incidence rates were not homogenous across age groups,

age-specific incidence rates are presented. These rates per 1,000 strength

based on person-years of follow-up, relative risk estimates, and approximate

95% confidence intervals for each diagnostic group are shown in Table 4. In

general incidence rates for post-disaster hospitalizations by major diagnostic

groups did not differ between cases and controls across the three age groups

examined. Accident-related diagnosis had the highest incidence rates for both

cases and controls in the 17-19 and 20-24 age groups. The risk of post-disas-

ter accident-related diagnoses was significantly elevated in 17-19 year old

cases (RR=l.67). In the 25+ age group, cases were at an increased risk of

musculoskeletal disorders (RR=4.51) and neoplasms (RR=ll.8), although the

estimate for neoplasms was based on only one incident diagnosis for both cases

and controls. In contrast, cases in the 20-24 year age group were at a signi-

ficantly decreased risk of skin disorders (RR=.43). For all conditions com-

bined, cases in the 17-19 age group were at a significantly increased risk of

an incident hospitalization, whereas cases in the 25+ age group were at a sig-

nificantly decreased risk. For the 20-24 year age group, there was no differ-

ence in risk between cases and controls.
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TABLE 4

POST-DISASTER INCIDENT UOSPITALIZATIOR RATES (PER 1,000 S'TRNGTH), RZLATVZ

RISK ESTIMATES. AND 95% CONFIDENCE INTIVALS BT AGE GROUP AND DIAGNOSTIC CATEGORY

Age Group

17-19 20-24 2S+
N Rate x Rate x Rate

Infectious diseases
Cases 6 6.7 9 8.2 0
Controls 9 12.7 14 14.7 1 1.2

33 (CI) .53 (.17-1.67) .56 (.26-1.14)

Neoplasms
Cases 2 2.2 3 2.7 1 14.2
Controls 2 2.a 2 2.1 1 1.2
3R (CI) .79 (.03-22.65) 1.29 (.11-14.88) 11.80 (1.70-81.96)*

Diseases of the endocrine system
Cases 0 1 1.1
Controls 1 1.4 1 1.0 1.2
3Rt (CI) 1.10 1.31-3.86)

Rental Disorders
Cases 16 18.0 19 17.3 1 14.2
Controls 12 16.9 16 16.6 6 10.0
MR (CI) 1.06 (.77-1,40) 1.03 1.66-1.57) 1.42 (.43-4.73)

Diseases of the nervous system
Cases 4 4.5 4 3.6 0
Controls 3 4.2 6 6.3 4 5.0
RR (CI) 1.07 (.54-2.13) .57 (.19-1.73)

Diseases of the circulatory system
Cases 3 3.4 7 6.4 0
Controls 0 2 2.1 15 16.8
R (CI) 3.05 (.76-4.54)

Diseases of the respiratory system
Cases 15 16.9 15 13.6 1 14.2
Controls 10 14.1 7 7.3 9 11.3
RA (CI) 1.20 (.70-2.06) 1.86 (.69-5.03) 1.26 (.48-3.28)

Diseases of the digestive system
Cases 10 11.2 9 8.2 1 14.2
Controls 6 6.4 9 9.4 10 12.5
3R (CI) 1.33 (.62-2.84) .87 t.48-1.56) 1.14 (.56-2.31)

Diseases of the genitourinery system
Cases 7 7.9 6 5.4 0
Controls 6 8.4 3 3.1 7 8.8
Rl (CI) .94 (.66-1.34) 1.74 (.36-8.46)

Diseases of skin and subcutaneous tissue
Cases 4 4.5 7 6.4 0
Controls 4 5.6 14 14.7 6 7.5
RR (CI) .80 (.09-6.93) .43 (.19-.96)**

Diseases of the musculoskeletal system
Cases a 9.0 16 14.5 2 28.4
Controls 9 12.7 16 16.8 5 6.3
RR (CI) .71 (.22-2.34) .66 (.54-1.37) 4.51 (1.32-15.50)**

Accidents, poisoning, and violence
Cases 44 49.5 48 43.6 0
Controls 21 29.6 29 30.4 12 15.0
RR (CI) 1.67 (1.10-2.52)** 1.43 (.83-2.49)

Symptoms ara ,,L-definoed conditions
Cases 7 7.9 9 8.2 1 14.2
Control- 4' 5.6 a 6.4 3 3.8
RP. (CI; 1.41 (.52-3.80) .98 (.81-1.19) 3.74 (.68-20.5)

Total
Cases 126 141.6 153 139.0 7 99.2
Contro s 87 122.5 127 131.1 82 102.7
RR (CI) 1.16 (1.06-1.28)** 1.04 (1.00-1.08) .97 (.96-.98)90

Person-years at risk
Cases 889.58 1100.33 70.54
Controls 710.31 954.44 798.44

ee p(.05



Discussion

Several previous studies of survivors of disasters have indicated these

events are associated with adverse health sequelae in the post-disaster per-

iod. These studies have examined a variety of both man-made and natural dis-

aster and report increased rates of morbidity7'8'9'1 3'17'18 and increased

rates of hospitalization and physician visits in the post-disaster period.

In contrast, the purpose of this study was to compare hospitalized disaster

victims with non-disaster hospitalized patients to separate the effect of the

hospitalization. In general, the results of the present study demonstrate

that the health outcomes in the post-disaster period among U.S. Navy personnel

who were survivors of disasters were similar to the health outcomes of

controls.

The results were similar for the mean number of post-disaster

hospitalizations, time from the disaster to the first and second

hospitalizations, and the time for the first medical and physical evaluation

boards. Thus, although the causes for the original hospitalization for the

two groups were quite different, the follow-up care (number and timing of

subsequent hospitalizations) and administrative management (medical boards)

was similar. Differences between the two groups were found. For accidents,

the relative risk in the 17-19 age group was significantly elevated. Disaster

victims were younger and on active duty for a shorter period of time, possibly

reflecting that younger men are more likely to be exposed to dangerous

situations. Certainly the majority of a ship's crew, for example, are young

sailors. Additionally, it was stated above that there were more chronic

diseases in the control grouD, which is consistent with more of them having

medical and physical evaluation boards. Secondary life table analysis of the

time from disaster to major health outcome events including first and second

hospitalizations and physical evaluation boards did not reveal significant

differences in the time to response (survival) distributions between cases and

controls. No previous studies of post-disaster health outcomes have used life

table analysis to describe the experiences of disaster victims, so it is not

possible at the present time to compare these results to other investigations.

,'or the majority of diagnostic categories examined, post-disaster incident

hospitalization rates did not differ between cases and controls. Although

rates for cases in the present study did differ significantly from controls

over four diagnostic categories, these associations were not observed consis-

tently across all age groups. There are several theories that could account

for this finding. Some may have had a history of previous accidents (accident



proneness), and what followed the index event was a continuation of an estab-

lished pattern. Others may have continued to be exposed to high-risk situa-

tions that eventually resulted in involvement in additional accidents. Still

others may have reacted to the index event as a significant life stress that

resulted in their being less able to cope and thus more vulnerable to another

accident. For accidents, the relative risk in the 17-19 age group was signi-

ficantly elevated (1.76), but this association was not observed in older age

groups. For skin disorders, cases 20-24 years of age were at a significantly

decreased risk (.43), but this association was also not observed in other age

groups. This lack of consistent association across age groups was also ob-

served for neoplasms, musculoskeletal disorders, and for all conditions com-

bined. In addition, given the number of comparisons being made, it is possi-

ble these differences may have been observed by chance and, therefore, may not

be meaningful. Thus, both because of the inconsistent associations observed

across age groups and the number of comparisons, the present results should be

interpreted with caution.

This study also examined psychological outcomes in disaster victims. Sev-

eral previous investigations have reported associations between disasters and

the development of psychological disorders 1'8 ,9 ,11' 19'2 0'2 2'2 3 although some

reports in the literature have not used control groups in the analysis.
19,21,22,23 This study did not find a significantly elevated incidence rate

for psychiatric hospitalizations among disaster cases compared to the hospi-

talized control group, but the time interval from disaster to first psychia-

tric hospitalization was significantly shorter for cases than controls. It is

theorized that cases were exposed to a traumatic event, reacted to it and were

given psychiatric help, as opposed to the controls, who had an equal number of

psychiatric diagnoses, but because there was no traumatic incident, had the

occurrence of their psychiatric diagnoses more evenly distributed over time.

14



References

1. Bromet, E., Parkinson, D., Schulberg, H.C., et al. Three Mile Island:

Mental Health Findings. Washington, DC: National Institute of Mental

Health (Contract No. 278-79-0048 SM), October 1980.

2. Kinston, W., Rosser, R. Disaster: Effects on Mental and Physical State.

Journal of Psychosomatic Research, 18:437-465, 1974.

3. Lifton, R.J., and Olson, E. The Human Meaning of Total Disaster - The

Buffalo Creek Experience. Psychiatry, 39(1):1-18, 1976.

4. Newman, C.J. Children of Disaster: Clinical Observations at Buffalo

Creek. American Journal of Psychiatry, 133(3):306-312, 1976.

5. Rongell, L. Discussion of the Buffalo Creek Disaster: The Course of

Psychic Trauma. American Journal of Psychiatry, 133:313-316, 1976.

6. Bloch, D.A., Silber, E., and Perry, S.E. Some Factors in the Emotional

Reaction of Children to Disasters. American Journal of Psychiatry,

113:416-422 1956.

7. Ciocco, A., Thompson, D.J. A Follow-up Study of Donora Ten Years After;

Methodology and Findings. American Journal of Public Health, 51-155-164,

1961.

8. Logue, J.N. Long-Term Effects of a Major Natural Disaster: The

Hurricane Agnes Flood in the Wyoming Valley of Pennsylvania. June 1972.

PhD Dissertation, Division of Epidemiology, Columbia University School of

Public Health, 1978.

9. Bennet, G. Bristol Floods, 1968. Controlled Survey of Effects on Health

of Local Community Disaster. British Medical Journal, 3:454-458, 1970.

10. Price, J. Some Age-Related Effects of the 1974 Brisbane Floods.

Australian and New Zealand Journal of Psychiatry, 12:55-58, 1973.

15



11. Abrahams, M.J., Price, J., Whitlock, F.A., et al. The Brisbane Floods,

January 1974; Their Impact on Health. Medical Journal of Australia,

2:936-939, 1976.

12. Melick, M.E. Social, Psychological and Medical Aspects of Stress-Related

Illness in the Recovery Period of a Natural Disaster. Ph.D. Disserta-

tion, State University of New York at Albany, 1976.

13. Nailor, M.G., Tarlton, F., Cassidy, J.J. Love Canal: Public Health Time

Bomb - a Special Report to the Governor and Legislature. Albany: New

York State Department of Health, September 1978.

14. Wilkinson, C.B. Aftermath of a Disaster: The Collapse of the Hyatt

Regency Hotel Skywalks. American Journal of Psychiatry, 140:1134-1139,

1983.

15. Adler, A. Neuropsychological Complications in Victims of Boston's

Coconut Grove Disaster. Journal of the American Medical Association,

123:1098-1101, 1943.

16. Friedman, P. and Linn, L. Some Psychiatric Notes on the Andrea Doria

Disaster. American Journal of Psychiatry, 140:1134-1139, 1983.

17. Schrenk, H.H., Heimann, H., Clayton, G.D., et al. Air Pollution in

Donora, Pennsylvania. Public Health Bulletin, 1949:306.

18. Janerich, D.T., Stark, A.D., Greenwald, P., et al. Increased Leukemia,

Lymphoma, and Spontaneous Abortion in Western New York Following a Flood

Disaster. Public Health Report, 96:350-356, 1981.

19. Wert, B.J. Stress Due to Nuclear Accident: A Survey of an Employee

Population. Occupational Health Nursing, 27:16-24, 1979.

20. Dohrenwend, B.P., Dohrenwend, B.S., Kasl, S.V., et al. Technical Staff

Analysis Report on Behavioral Effects. Presented to the President's

Commission on the Accident at Three Mile Island, October 31, 1979.

16



21. Cobb, S., Lindemann, E. Neuropsychiatric Observations During the Coconut

Grove Fire. Annals of Surgery, 117:814, 1943.

22. Moore, H.E.,Friedsam, H.J. Reported Emotional Stress Following A

Disaster. Social Forces, 38:135-139, 1959.

23. Leopold, R.L., Dillon, H. Psychonatomy of a Disaster: A Long-Term Study

of Post-Traumatic Neuroses in Survivors of a Marine Explosion. American

Journal of Psychiatry, 119:913-921, 1963.

24. Miettinen, O.S. Simple Interval Estimation of Risk Ratio: American

Journal of Epidemiology, 100:515-516, 1974.

25. Lee, E.T. Statistical Methods for Survival Data Analysis. Wadsworth

Inc., Belmont, California, 1980.

17



UNCLASSIFIED
SECURITY CLASSF:CAT ON OF 'HIS PAGE

REPORT DOCUMENTATION PAGE
'a REPORT SEC,,RITv CLASSiFCATfON lb RESTRICTIVE MARKINGS

UNCLASSIFIED NONE
,a StC.R:TY CASS F CATN AuTHORITY 3 DISTRIBUTI9)NAVAILABII.IY OF 5EPORT

N/A Approved for pugLic release; distribution

2b JEC.ASS FCATON, DOWNGRADING SCHEDULE unlimited.
N/A

4 PERFORMING ORGANIZATION REPORT NUMBER(S) S MONITORING ORGANIZATION REPORT NUMBER(S)

NHRC Report No. 88-39

ka NAVE OF PERFORMiNG ORGANIZATION 6b OFFICE SYMBOL 7a NAME OF MONITORING ORGANIZATION
(if applicable)

Naval Health Research Center Code 20 Commander, Naval Medical Command

6c ADDRESS City, State, and ZIPCode) 7b. ADDRESS(City, State, and ZIP Code)

P.O. Box 85122 Dept of the Navy
San Diego, CA 92138-9174 Washington, DC 20372

Ba NAME OF FUNDING SPOrSORING 8b OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION Naval Medical (If applicable)

Research & Development Command

Sc ADDRESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS

Naval Medical Command National Capital Region PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO NO NO ACCESSION NO.

Bethesda, MD 20814-5044 63706N MROOOO 01 6030
1 M0095-PN 001 1047

'I TITLE (Include Security Classification)

(U) A POST-DISASTER FOLLOW-UP HEALTH-RELATED OUTCOMES IN U.S. NAVAL PERSONNEL

"2 PERSONAL AUTHOR(S)

McCaughey, Brian G.,M.D., Kelly, Jan B., Silverman, Gina
13a TYPE OF REPOR

T  
13b TIME COVERED 14 DATE OF REPORT (Year, Month, Day) 1S PAGE COUNT

Final IROM TO 88/08/23

16 SUPPLEMENTARY NOTATION

i7 COSATI CODES 'B SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FiELD GROUP SUB-GROUP Naval Disasters, Life Table Analysis, Psychiatric

Hospitalizations.

19 ABSTRACT (Continue on reverse if necessary and iden.,fy by block number)

Adverse physical and psychological health outcomes following disasters have been widely
reported in epidemiologic literature. However, these studies have primarily examined
disasters in the civilian population. Military personnel are at particular risk of
involvement in disasters because of the hazardous nature of their duty. The objective
of this study is to assess the impact of disasters on the health status of Navy personnel.
Navy enlisted personnel who were hospitalized survivors of disasters occurring between 1966
and 1979 were compared with personnel hospitalized for problems not resulting from disasters

Hospitalization, medical board, and physical evaluation board rates for the post-disaster
period were compared between the two groups. The results of life table analyses showed
that cases and controls did not differ significantly in their post-disaster medical event
rates and diagnoses. However, it was found that psychiatric diagnoses occurred earlier in

the post-disaster period among cases than among controls. Although, military personnel

involved in disasters were likely to have an administrative outcome and medical course that

20 D;STR)Bt;T,ON, AVAiLASIL)TY OF ABSTRA( ' 21 'ABSTRACT SECURITY CLASSIFICATION

M UNfCLASSIFIED. UNLIMITED C@ SAME AS RPT C3 DTIC UiSERS UNCLASSIFIED

22a N ME W RE P N LE iN CfV(D(JAL 22b TELEPHONE (include Area Code) 22c OFFICE SYMBOL

L ,(619) 553-8403 1Code 20

DO FORM 1473, 84 MAR 83 APR ed,tion may be used untd exhausted SECURITY CLASSIFICATION OF THiS PAGE
All other editions are obsolete

*U& Govemnt ,tiV Ofc 15-10417



Unclassified

19.

is similar to other hospitalized patients, disaster victims' mental health

problems are likely to occur following involvement in a disaster. In

addition, for the 17 to 19 year old group, there is an increased possibility

of disaster victims being involved in accidents in the future.


